Introduction
Early in 1973 we noted several cases of pronounced but transient sotnmolence in children who had completed a course of cranial irradiation about six weeks previously, given as part of central nervous system (C.N.S.) prophylaxis for acute lymphoblastic leukaemia in remission. A prospective study of this syndrome was set up and is still in progress. The purpose of this paper is to report this development and describe the clinical features of postirradiation sonmolence in a group of children who all received identical prophylactic cranial irradiation and to discuss its likely pathological basis and significance. Druckmann described an identical syndrome in 30 out of 1,100 children treated for ringworm of the scalp by irradiation with 150-kV x-rays, in which somnolence associated with anorexia, apathy, and headache occurred six to eight weeks after irradiation. Symptoms persisted for four to 14 days and resolved completely and spontaneously with no mental or physical sequelae up to four years later. Druckmann's report represents a very important precedent, for these children had no known intracranial abnormality but developed symptoms as a result of cerebral irradiation. He abolished the incidence of this syndrome by reducing the x-ray energy to 70 kV, thus limiting the cerebral dose received. Rider (1963) described more severe neurological disturbances in three patients 10 weeks after radical high-dose radiotherapy for extracranial malignant disease. Similar transient cerebral disturbances in which drowsiness was a prominent feature were reported by Boldrey and Sheline (1966) in patients who had received high-dose radiotherapy for intracranial tumours, and were thought to represent a radiation reaction in the normal brain tissue adjacent to the neoplasm. Such postirradiation effects are difficult to distinguish from changes within the tumour or at 'the operative site in those who have undergone previous neurosurgery.
None of the children in our series had any clinical neurological abnormality before C.N.S. prophylaxis and all had normal C.S.F. cell, protein, sugar, and folate contents. It is probable that microscopic foci of leukaemic cells are present in the C.N.S. of a high proportion of children with acute lymphoblastic leukaemia when full remission is achieved, in view of the high incidence of C.N.S. relapse when C.N.S. prophylaxis is not given (Evans et al., 1970; Pinkel et al., 1971; West et al., 1972) . Price and Johnson, (1973) have shown that these foci are in the arachnoid and not within the cerebral cortical tissue. It is unlikely, therefore, that any cerebral abnormality was present in our children before irradiation.
It is our view that this syndrome of somnolence represents a transient radiation-induced disturbance of myelination, and there is much indirect evidence to support this. Many workers have shown that radiation can inhibit myelin synthesis (Reynolds, 1946; Arnold et al., 1954; Innes and Carsten 1961; 524 BRITISH MEDICAL JOURNAL 1 DECEMBER 1973 525 Rider, 1963; Schjeide et al., 1966) , and demyelination after high-dose x-irradiation has been found in animals and man (Innes and Carstan 1961; Rider, 1963) . The development of transient radiation myelopathy in some patients after cervical cord irradiation (Jones, 1964) is an important analogous syndrome. These patients may complain of an electric-shock-like sensation in the limbs and down the back on flexing the neck, eight to 12 weeks after irradiation of the neck including the cervical spinal cord ("Lhermitte's sign of electrical paraesthesiae"), which may persist for several months. Jones (1964) postulated that irradiation inhibits the synthesis of myelin by the oligodendroglia and that the latent period reflects an absence of effect on preformed myelin; the symptomatic phase reflects relative demyelination, with clinical recovery after increased myelin synthesis. This sequence of events is equally applicable to the cerebral syndrome. Clinicopathological verification of this concept within this dose range is lacking in man but there is experimental evidence in animals that myelin synthesis is suppressed by radiation.
The E.E.G. abnormalities during somnolence support the concept of a diffuse cerebral disturbance, with improvement noted after clinical recovery. E.E.G. studies before and at appropriate stages during treatment are still in progress and may help ,to clarify the significance of these abnormalities.
The development of this somnolence syndrome affter prophylactic cranial irradiation has been noted by other workers using identical radiotherapeutic techniques both in Britain and elsewhere (Ward, 1973; Lampert, 1973) . The remarkably high incidence of this syndrome reported here may be partly explained by our increased awareness of it, wiith specific inquiry for symptoms at the appropriate time. The unexpected development of somnolence in these children will inevitably cause much anxiety in parents and may lead to hospital admission and unnecessary investiation in an attenpt to find a viral or bacterial cause for this encephalopathy. If additional clinical features are present appropriate investigations will be required. We now, therefore, advise all parents of this syndrome before C.N.S. prophylaxis is begun, stressing its transient nature and complete recovery. This syndrome should be regarded as a minor and relatively unimportant complication of cranial irradiation in these children, just as the development of transient radiation myelopathy is regarded as an acceptable side effect of curative wide-field irradiation in Hodgkin's disease. It is a small price to pay for the proved efficacy of C.N.S. prophylaxis (Aur et al., 1972; Medical Research Council, 1973) in greatly reducing the incidence of meningeal leukaemia and improving the prognosis of acute lymphoblastic leukaemia.
